We present the results from a systematic search for galactic-scale, molecular (OH 119 µm) outflows in a sample of 52 Local Volume (d < 50 Mpc) Burst Alert Telescope detected active galactic nuclei (BAT AGN) with Herschel-PACS. We combine the results from our analysis of the BAT AGN with the published Herschel/PACS data of 43 nearby (z < 0.3) galaxy mergers, mostly ultraluminous infrared galaxies (ULIRGs) and QSOs. The objects in our sample of BAT AGN have, on average, ∼ 10 − 100 times lower AGN luminosities, star formation rates (SFRs), and stellar masses than those of the ULIRG and QSO sample. OH 119 µm is detected in 42 of our BAT AGN targets. Evidence for molecular outflows (i.e. OH absorption profiles with median velocities more blueshifted than −50 km s −1 and/or blueshifted wings with 84-percentile velocities less than −300 km s −1 ) is seen in only four BAT AGN (NGC 7479 is the most convincing case). Evidence for molecular inflows (i.e. OH absorption profiles with median velocities more redshifted than 50 km s −1 ) is seen in seven objects, although an inverted P-Cygni profile is detected unambiguously in only one object (Circinus). Our data show that both the starburst and AGN contribute to driving OH outflows, but the fastest OH winds require AGN with quasar-like luminosities. We also confirm that the total absorption strength of OH 119 µm is a good proxy for dust optical depth as it correlates strongly with the 9.7 µm silicate absorption feature, a measure of obscuration originating in both the nuclear torus and host galaxy disk.
INTRODUCTION
Massive, galactic-scale outflows driven by star formation and/or active galactic nuclei (AGN) may be the dominant form of feedback in galaxies ). These outflows (or winds) likely affect the evolution of galaxies by regulating star formation and black hole (BH) accretion activity. These winds may shut off the gas feeding process and stop the growth of both the BH and the spheroidal component (Di Matteo et al. 2005) , thereby explaining the tight "bulge-BH mass relation" (e.g. Fabian 2012; Marconi & Hunt 2003; Kormendy & Richstone 1995; Kormendy & Ho 2013) . They may also quench star formation altogether and help explain the presence of "red-and-dead", gas-poor ellipticals, and the bimodal color distribution observed in large galaxy surveys (e.g. Strateva et al. 2001; Baldry et al. 2004) . Winds may also be the primary mechanism by which metals are transferred from galaxies to their surrounding halos, and to a lesser extent, to the intergalactic medium. Until recently, searches for galactic-scale outflows have focused on the brightest sources in bands often affected by obscuration and/or contamination from the host galaxy light (e.g. Lehnert & Heckman 1996) . These searches have generally been directed at either the ionized phase (e.g. Crenshaw et al. 1999; Dunn et al. 2008; Rubin et al. 2010) or the neutral phase (e.g. Heckman et al. 2000; Schwartz & Martin 2004; Rupke et al. 2005b,c,a; Martin 2005; Krug et al. 2010; Rupke & Veilleux 2011 of the ISM. If winds are to inhibit star formation in the host galaxy, then the mass outflow must affect the phase of the ISM from which stars form (i.e. the cold molecular gas). Our knowledge of molecular outflows is quickly improving. Recent studies of galactic-scale winds have effectively demonstrated that far infrared (FIR) spectroscopy of the hydroxyl molecule (OH) with Herschel-PACS is well suited to identify molecular outflows in the nearby universe (Sturm et al. 2011; Spoon et al. 2013 , hereafter, S11, V13, and S13 respectively). S11 reported preliminary evidence of a correlation between AGN luminosity (L AGN ) and OH terminal velocity in six ultra-luminous infrared galaxies (ULIRGs; i.e. ULIRGs with higher terminal velocities hosted AGN with higher luminosities). V13 and S13 later confirmed this correlation via the analyses of larger samples (43 and 24 ULIRGs, respectively). In particular, V13 reported a nonlinear relationship between log(L AGN /L ) and outflow velocity, but noted that better statistics were required at lower AGN luminosities in order to confirm this nonlinearity. These Herschel-based studies, supplemented with millimeter-wave, interferometric studies, have also shown that the molecular gas often dominates the mass and energy budget of these outflows (e.g. Fischer et al. 2010; Feruglio et al. 2010; Alatalo et al. 2011; Sturm et al. 2011; Cicone et al. 2014) .
There is thus a clear need to extend this type of study to lower AGN luminosities and star formation rates (SFRs). For this, we examine Herschel observations of a complete sample of local Swift-BAT selected AGN. Since stellar processes contribute negligibly to the 14-195 keV emission, the BAT AGN survey is not sensitive to star formation activity within the host galaxy. Additionally, this survey is unbiased to column densities of N H 10 24 cm −2 . The characteristics and host galaxy properties of these ultra-hard X-ray detected BAT AGN have been studied extensively across most wavelengths (e.g. Vasudevan & Fabian 2009; Vasudevan et al. 2010; Matsuta et al. 2012; Mushotzky et al. 2014; Shimizu et al. , 2016 . By combining the results of our analysis on 52 BAT AGN with those of V13 on 43 ULIRGs, we extend the range of AGN luminosities, SFRs, and stellar masses sampled in this study by 1-2 orders of magnitude, from which we can draw stronger statistical conclusions on the driving mechanisms of these outflows. We also examine mid-infrared (MIR; 5-37 µm) spectra from the Infrared Spectrograph (IRS) on board the Spitzer Space Telescope of the combined BAT AGN + ULIRG + PG QSO sample in an attempt to constrain the distributions of the dust, as measured by the strength of the 9.7 µm silicate feature, and OH gas within these systems. We note that although robust, statistical conclusions can only be drawn from a well defined sample, valuable insight into molecular winds may still be obtained by combining these two samples which are distinct in their selection methods and in their properties.
The samples used in this analysis are described in Section 2. The observations and data reduction techniques are outlined in Section 3. The results of the analysis are presented in Section 4, while the implications of these results are reported in Section 5. The conclusions are summarized in Section 6.
2. SAMPLE 2.1. BAT AGN Sample Selection The BAT AGN in our sample were selected using three criteria: (1) all targets are from the very hard X-ray selected (14-195 keV) 58-month Swift-BAT Survey ) of local AGN. Since the 14-195 keV flux is solely produced by the AGN and unaffected by the host galaxy light or obscuration along the line-of-sight (N H 10 24 cm −2 , this criterion removes any ambiguity as to the power of the AGN. Thus, the Swift-BAT survey is arguably superior to soft X-ray, UV, optical, IR, or radio surveys for understanding the role of AGN-driven winds in galaxies. (2) All targets have a to- -Fits to the central spaxel, continuum subtracted OH 119 µm profiles of the 52 objects in our sample; see Section 3.1.3. In each figure, the solid black line represents the data and the magenta line is the best fit to the data. The blue and red dashed lines represent the Gaussian components of the fits. The origin of the velocity scale corresponds to OH 119.233 µm at the systemic velocity. The two vertical dashed and dotted lines mark the positions of 16 OH and 18 OH, respectively. tal integrated flux at 120 µm of S tot 120 1 Jy so that high S/N in the continuum can be reached in a reasonable amount of time with PACS. (3) Finally, all targets are located within 50 Mpc. The low redshifts in this sample provide the best possible scale (∼ 0.02-0.2 kpc arcsec −1 ) for spatially separating star-formation emission from the nuclear component. This distance is also large enough to properly sample the AGN luminosity function up to quasar-like values (log L BAT ∼ 43.5; log L BOL ∼ 45), without favoring IR-bright systems due to criterion #2.
We find that 52 targets meet these three requirements. Of these targets, 42 objects are from the cycle 2 opentime program OT2_sveilleu_6 (PI: S. Veilleux), 3 objects are from the guaranteed time program GT1_lspinogl_4 (PI: L. -(Continued) jects are cool ( f 25 / f 60 ≤ 0.2 ) pre-merger ULIRGs, 18 objects are warm ( f 25 / f 60 > 0.2) quasar-dominated, late-stage, fully coalesced ULIRGs, and 5 objects are "classic" IR-faint QSOs. These QSOs are in a late merger phase in which the quasar has finally shed its natal "cocoon" of dust and gas and feedback effects may be receding (Veilleux et al. 2009, V13) 2.3. Properties of the Sample Galaxies The properties of our BAT AGN sample are listed in Table 2. The notes to Table 2 briefly explain the meaning of each of these quantities. Some quantities, however, require further clarification. We apply the bolometric correction from to our BAT AGN luminosities, which are derived from the fluxes from the Swift BAT 70-month survey. Since the Swift-BAT bandpass is at high enough energies (14-195 keV) to be unaffected by all but the highest levels of obscuration, the luminosities in this bandpass should be the direct unobscured signature from the AGN. Thus, it is assumed to be a good proxy for the bolometric luminosity of the AGN. The correction is a scale factor derived from the correlation between the bolometric luminosity, which is determined from simultaneous broadband fitting of the spectral energy distribution of 33 sources in the optical, UV, and X-ray (Vasudevan & Fabian 2007 , 2009 , and the Swift BAT band 14-195 keV luminosities of those sources. The ordinary least-squares line through these data of yields the following correction:
where L AGN is the bolometric luminosity of the is the Swift BAT luminosity in the 14-195 keV band. For the ULIRGs, we adopt the starburst and AGN luminosities from V13, which were calculated as follows: the bolometric luminosities were estimated to be L BOL = 1.15 L IR , where L IR is the infrared luminosity over 8 -1000 µm (Sanders & Mirabel 1996) , and L BOL = 7L(5100 Å)+L IR for the PG QSOs (Netzer et al. 2007 ). Here, L(5100 Å) corresponds to λL λ at 5100 Å. The starburst and AGN luminosities were next calculated from
where α AGN is the fractional contribution of the AGN to the bolometric luminosity, hereafter called the "AGN fraction" for short. For the BAT AGN sample, we derive the AGN fractions from the rest frame f 30 µm / f 15 µm continuum flux density ratio, which was found by Veilleux et al. (2009) to be more tightly correlated with the PAH-free, silicate-free MIR/FIR ratio and the AGN contribution to the bolometric luminosity than any other Spitzer-derived continuum ratio. The fraction of the 15 µm flux produced by the AGN is defined as:
where f 30 / f 15 obs is the observed flux density ratio. f 30 / f 15 agn and f 30 / f 15 sb are the flux density ratios due to the AGN and starburst, respectively. We adopt from Table 9 The fraction of the bolometric luminosity produced by the AGN is then calculated from:
where we adopt the bolometric corrections of
from Table 10 of Veilleux et al. (2009) . As a check, we compare the AGN fractions derived via this method with those found in Tommasin et al. (2010) . For the few objects in common (i.e. NGC 1125, NGC 3516, NGC 4388, NGC 7172, and NGC 7582), we find good agreement between the two methods. For the ULIRGs and QSOs, we adopt the AGN fractions from V13 which are calculated using the same method applied to the BAT AGN.
BAT AGN stellar masses are adopted from . ULIRG stellar masses are calculated by adopting H-band absolute magnitudes from V13. We then assume M * H = −23.7 (the H-band absolute magnitude of a L * galaxy in a Schechter function description of the local field galaxy luminosity function (Bell & de Jong 2001; Cole et al. 2001) ) and m * = 1.4 × 10 11 M (the mass of an early-type galaxy at the knee of the Schechter distribution (Cole et al. 2001; 
where L(160) is λL λ at 160 µm and the factor 4. 
where L SB = L BOL (1 − α AGN ). Figure 1 shows the distributions of redshifts, stellar masses, SFRs, AGN fractions, and AGN luminosities for all 52 BAT 2 Π 3/2 J = 5/2 − 3/2 rotational Λ-doublet. This feature is the strongest transition in ULIRGs and is positioned near the peak spectroscopic sensitivity of PACS. Fischer et al. (2010) , S11, and V13 have demonstrated the efficacy of using the OH 119 µm feature to determine wind characteristics.
The data for OT2_sveilleu_6 were obtained in a similar fashion as those in SHINING (S11) and OT1_sveilleu_1 (V13). PACS was used in range scan spectroscopy mode in high sampling centered on the redshifted OH 119 µm + 18 OH 120 µm complex with a velocity range of ∼ ±4000 km s −1 (rest-frame 118-121 µm) to provide enough coverage on both sides of the OH complex for reliable continuum placement. As a result, the PACS spectral resolution is ∼ 270 km s −1 . The total amount of observation time (including overheads) for OT2_sveilleux_6 was 35.3 hours. The program ID and observing time for each target, including all overheads, are listed in Table 2 . A large chopper throw of 3 is used in all cases.
OH Data Reduction
The reduction of the OH data on the BAT AGN sample was carried out using the standard PACS reduction and calibration pipeline (ipipe) included in HIPE 6.0. For the final calibration, fainter sources were normalized to the telescope flux (which dominates the total signal) and recalibrated using a reference telescope spectrum obtained from dedicated Neptune observations during the Herschel performance verification phase. Sturm et al. (2011) demonstrated that this telescope background technique can reliably recover the continuum from faint sources. In the following, we use the spectrum of the central 9.4 × 9.4 spatial pixel (spaxel) only, without the application of a point source flux correction. In a few objects we note that the OH emission is extended. These objects will be the focus of a future paper.
The reduced spectra were next smoothed using a Gaussian kernel of width 0.05 µm (i.e. about half a resolution element) to reduce the noise in the data before the spectral analysis. A spline was fit to the continuum emission and subtracted from the spectra. Subsequently, spectral fitting was carried out on these continuum-subtracted spectra.
Spectral Analysis of the OH Doublet
Line profile fits of the OH 119.233, 119.441 µm doublet were computed by using PySpecKit, a spectroscopic analysis and reduction toolkit for optical, infrared, and radio spectra (Ginsburg & Mirocha 2011) . The toolkit uses the LevenbergMarquardt technique to solve the least-squares problem in order to find the best fit for the observations. Profile fitting of the OH doublet followed a similar procedure as that outlined in V13, in which the doublet profile was modeled using four Gaussian components (two components for each line of the doublet), each characterized by their amplitude (either negative or positive), peak position, and standard deviation (or, equivalently FWHM). However, many of the OH profiles observed here were fit with only two Gaussian components (one component for each line of the doublet), since a fit with four Gaussian components often led to spurious results (i.e. skinny components with FWHM ∼ 10 km s −1 , values too small to be considered real). The separation between the two lines of the doublet was set to 0.208 µm in the rest frame (∼ 520 km s −1 ) and the amplitude and standard deviation were fixed to be the same for each component in the doublet. In cases where OH was not detected, two Gaussian components, characterized by NOTE. -Column 1: Galaxy name. Column 2: Redshift value (When available, redshift is calculated from emission lines. Otherwise, redshifts are from NED). Column 3: When available mean, redshift-independent distance is obtained from NED. Otherwise, the luminosity distance is calculated via Wright (2006) . Column 4: αAGN, fractional contribution of the AGN to the bolometric luminosity; see Section 2.3. Column 5: AGN luminosity. Column 6: stellar masses are adopted from . Column 7: star formation rate; see Section 2.3. Column 8: Continuum flux density ratio at 119 µm of the central spaxel to all 25 spaxels. For reference, the average continuum ratio for a point source calculated from the five PG QSOs in our ULIRG sample is fcen/ ftot = 0.56. Column 9: 30 µm to 15 µm continuum flux density ratio. NOTE. -Column 1: galaxy name. Column 2: v50(abs) is the median velocity of the fitted absorption profile i.e. 50% of the absorption takes place at velocities above -more positive than -v50. Column 3: v84(abs) is the velocity above which 84% of the absorption takes place. Column 4: the total integrated flux for the absorption component(s). Column 5: the total equivalent width for the absoprtion component(s). Column 6: v50 (emi) is the median velocity of the fitted emission profile. Column 7: v84 (emi) is the velocity below which 84% of the emission takes place. Column 8: the total integrated flux for the emission component(s). Column 9: the total equivalent width for the emission component(s). Column 10: The total equivalent width for the sum of the two components for one line of the OH doublet. Fluxes followed by a colon indicate uncertainties between 20% and 50%. Velocities followed by a colon indicate uncertainties between 50 − 150 km s −1 . Fluxes followed by a double colon indicate uncertainties > 50%. Velocities followed by a double colon indicate uncertainties > 150 km s −1 . an amplitude consistent with the 1σ level of the noise and a FWHM (300 km s −1 ) approximately equal to the resolution of PACS, were fit and maximum values for the OH flux and equivalent width were derived.
Four distinct scenarios apply to our data: (1) pure OH absorption, (2) pure OH emission, (3) P Cygni profiles, and (4) inverse P Cygni profiles. In scenario 1, there is no evidence of OH emission and each line of the OH doublet is fitted with 1-2 absorption components. In the case of the two-component fit, one component traces the stronger low-velocity component of the outflow, while the other component traces the fainter highvelocity component. In the case of the single-component fit, only the low-velocity component is captured. Scenario 2 is treated similarly. In this scenario, there is no evidence for any OH absorption and 1-2 Gaussian components are used to model each line of the OH doublet. In scenario 3, each line of the doublet is modeled with a single blueshifted absorption and a single redshifted emission component. In scenario 4, each line of the doublet is modeled with a single blueshifted emission component and a single redshifted absorption component. In scenarios 3 and 4, just as in the one-component fits of Scenarios 1 and 2, only the low-velocity component of the outflow is captured.
These fits were first used to quantify the strength and nature (absorption versus emission) of the OH feature: (1) the total flux and equivalent width of the OH 119.441 µm line, adding up all of the absorption and emission components, (2) the flux and equivalent width of the absorption component(s) used to fit this line, and (3) the flux and equivalent width of the emission component(s) used to fit this line.
Following the same method as that outlined in V13, we also characterize the OH profile by measuring velocities: (1) v 50 (abs) is the median velocity of the fitted absorption profile, i.e., 50% of the absorption takes place at velocities above (more positive than) v 50 (abs), (2) v 84 (abs) is the velocity above which 84% of the absorption takes place, (3) v 50 (emi) is the median velocity of the fitted emission profile, i.e., 50% of the emission takes place at velocities below (less positive than) v 50 (emi), and (4) v 84 (emi) is the velocity below which 84% of the emission takes place. We note that three objects are fitted with inverted P-Cygni profiles, suggesting inflow.
Circinus is an unambiguous fit while Centaurus A and NGC 3281 are marginally fit with inverted P-Cygni profiles. The velocities from the inverted P-Cygni profile fits are measured as thus: v 50 (abs) and v 84 (abs) are the velocities below which 50% and 84% of the absorption takes place, respectively, and v 50 (emi) and v 84 (emi) are the velocities above which 50% and 84% of the emission takes place, respectively.
We note that the OH emission is extended in some of our BAT AGN sources. While a full analysis of the 5 × 5 spaxels spectrum is outside the scope of this paper, we provide the ratio of the central spaxel 119 µm continuum flux density to that of the summed 25 spaxels ( f cen / f tot ) to quantify the degree to which some of our BAT AGN are spatially extended (see Table 2 ). For reference, the average value of f cen / f tot for a point source (derived from the five PG QSOs in our sample) is 0.56. Note that the continuum is often considerably more extended than the OH 119 µm feature. FIG. 4.-The apparent strength of the 9.7 µm silicate feature relative to the local mid-infrared continuum as a function of the AGN fractions. Note that S 9.7 µm is a logarithmic quantity and can be interpreted as the apparent silicate optical depth. The strength of silicate absorption increases upward. Sign conventions and meanings of the symbols are the same as those in Figure 3 . Crosses represent objects with a null OH detection. Vertical lines indicate objects with a null 9.7 µm silicate feature detection.
ULIRG/QSO sample. The calculation of the mid-infrared continuum loosely follows the method of Spoon et al. (2007) . For a majority of the sources, the mid-infrared continuum (e.g. the continuum flux density f cont ) is determined from a cubic spline interpolation to continuum pivots at 5.2, 5.6, 14.0, 27.0, and 31.5 µm. For objects in which the 9.7 µm silicate feature dominates the spectrum (i.e. there is very little PAH emission), an additional pivot point is added at 7.8 µm.
The pivot points are adopted from Spoon et al. (2007) , however we have placed a pivot point at 27 µm instead of at 25 µm due to the proximity of the [OIV] emission line at 25.89 µm which is common in BAT AGN. Due to the diversity of our BAT AGN sample, the wavelength range in which the 9.7 µm silicate feature is determined differs slightly from source to source (see Table 4 ). Typically, however, the observed flux density (e.g. f obs ) is determined from a cubic spline interpolation to the data between ∼ 8µm and ∼ 14µm. This interpolation skips the H 2 line at 9.6 µm, [S IV] line at 10.51 µm, PAH feature at 11.25 µm, H 2 line at 12.28 µm, and [NeII] at 12.68 µm.
The apparent strength of the 9.7 µm silicate feature is then defined as: S 9.7 µm = − ln f obs (9.7 µm) f cont (9.7 µm) .
Here, we adopt the sign convention consistent with our OH 119 µm analysis (e.g. positive S 9.7 µm values indicate absorption while negative S 9.7 µm values indicate emission). Note that this convention is different from previous studies (e.g. Spoon et al. 2007) .
For sources with a silicate absorption feature, S 9.7 µm can be interpreted as the the apparent silicate optical depth. Table 4  and Table 5 lists pivot points, integration ranges, and measured equivalent widths and fluxes of the 9.7 µm silicate feature for our samples. MIR spectra showing these pivot points FIG. 5.-Total (absorption + emission) equivalent widths of OH 119 µm as a function of the apparent strength of the 9.7 µm silicate feature relative to the local mid-infrared continuum. Note that S 9.7 µm is a logarithmic quantity and can be interpreted as the apparent silicate optical depth. The strength of this absorption feature increases to the right. Sign conventions and meanings of the symbols are the same as those in Figure 3 . Horizontal, blue, dotted lines represent BAT AGN in which the 9.7 µm silicate feature is not detected. Similarly, horizontal, red, dash-dotted lines represent ULIRGs/PG QSOs with a null 9.7 µm silicate feature detection. The black diagonal line shows the ordinary least squares bisector linear regression: EW OH = 56.81×S 9.7 µm −26.7 kms −1 . The Pearson r null probability for the linear relationship between S 9.7 µm and the total OH equivalent width is P[null]= 1.2 × 10 −9 for the BAT AGN sample and P[null] = 0.003 for the ULIRG + QSO sample. When the samples are combined, we find P[null] = 3.9 × 10 −9 . and integration ranges may be found in the Appendix. Figure 2 shows the fits to the OH 119 µm profiles for our BAT AGN targets. The OH 119 µm parameters for all targets derived from these fits are listed in Table 3 . The meaning of each parameter is discussed in Section 3.1.3 and in the notes to Table 3. Note that the fluxes and equivalent widths in Table 3 need to be multiplied by a factor of two when considering both lines of the doublet.
RESULTS
In this section we compare the OH 119 µm and S 9.7 µm results listed in Table 3, Table 4, and Table 5 , with the galaxy properties listed in Table 2. 4.1. The OH 119 µm Feature The OH 119 µm doublet is detected in 42 of the 52 objects in our BAT AGN sample. Of the 42 detections, 25 are seen purely in emission, 12 are seen purely in absorption, and 5 are seen with absorption+emission composite profiles. For comparison, in the ULIRG + QSO sample (V13), 37 objects showed OH 119 µm detections, 17 of which were seen purely in absorption, 15 showed absorption+emission composite profiles, and 5 were seen purely in emission. Figure 3a , Figure 3c plot the OH equivalent width with the stellar mass and AGN luminosity, respectively. For these properties, we see no discernible correlation in either the individual samples (i.e. BAT AGN only and ULIRG + PG QSO only) or in the combined sample. There is however a weak trend between EW OH and AGN fraction (Figure 3b ) when the samples are -Histograms showing the distributions of the 50% (median; left panels) and 84% (right panels) velocities derived from the multi-Gaussian fits to the OH profiles of the BAT AGN. Top panels show pure absorption components (blue), pure emission components (red dashed), P-cygni emission components (red, left diagonals), and inverse P-cygni emission components (red, right diagonals). Bottom panels show pure absorption components (filled grey), P-Cygni absorption components (blue, left diagonals), inverse P-cygni absorption components (blue, right diagonals), and total absorption components (pure + P-Cygni + inverse P-Cygni).
combined. A more formal statistical analysis of these parameters indeed indicates a statistically significant correlation between these quantities when all objects are considered (see Table 6 ).
For the BAT AGN in which OH 119 µm is seen purely in emission, we find that the AGN is dominant (i.e. α AGN > 50%) in these objects. In agreement with V13, the low luminosities (log(L AGN /L ) 12) of these 20 AGN-dominated objects with pure OH emission suggest that the AGN fraction is more important than AGN luminosity in setting the character (i.e. strength of emission relative to absorption) of the OH feature. Therefore, we see that dominant AGN in our sample can excite the OH molecule (via radiative pumping or collisional excitation) and produce the 2 Π 3/2 J = 5/2 → 3/2 rotational emission line. This trend was noted in V13.
4.2. The S 9.7 µm Feature Figure 4 plots the apparent strength of the 9.7 µm silicate absorption feature versus the AGN fraction α AGN . Here, larger, more positive values of S 9.7 µm indicate stronger silicate absorption features. We see no discernible trend between the strength of this silicate feature and AGN fraction. This is surprising since the AGN fractions should be inversely proportional to the equivalent widths of the PAH features (Veilleux et al. 2009 ). Thus, Figure 4 should look similar to Figure  1 of Spoon et al. (2007) which plots the 6.2 µm PAH emission feature and S 9.7 µm . We find that our data do not show the bifurcation observed in Spoon et al. (2007) because only two of our ULIRGs (F08572+3915 and F15250+3608) lie on the upper branch of the bifurcation, and none of our BAT AGN populate the upper branch. The two objects in Figure 4 which display α AGN ∼ 10% and high S 9.7 µm are NGC 4945 and F15327+2340. Both of these objects show weak PAH emission and are therefore not displayed in Figure 1 of Spoon et al. (2007) . Figure 5 shows a positive correlation between the measured OH equivalent width and the 9.7 µm silicate optical depth. The black diagonal line shows the ordinary least squares bisector linear regression for the entire sample (BAT AGN + ULIRGs + PG QSOs):
The Pearson correlation coefficient of the linear relationship for S 9.7 µm and the total OH equivalent width is ρ S9.7 µm , EWOH = 0.7 with a P[null] (the probability of an uncorrelated system producing datasets that have a Pearson correlation at least as extreme as the one computed from these datasets) of 3.9 × 10 −9 for the combined sample. If we restrict this analysis to the BAT AGN only, we find ρ S9.7 µm , EWOH (BAT AGN) = 0.89 with a P[null] of 1.2 × 10 −9 . Restricting the analysis to ULIRGs and PG QSOs only yields ρ S9.7 µm , EWOH (ULIRG/PG QSO) = 0.5 with a P[null] of 0.003.
In Figure 5 we also see that objects with OH in emission show either weak silicate absorption or silicate emission. Objects with OH P-Cygni profiles show moderate silicate absorption features, while the strongest silicate absorption features are seen in objects in which OH is observed purely in absorption. We return to this result in Section 5.
OH Kinematics
We quantify the visual trends observed (or not observed) in our kinematic investigation of the individual samples (i.e. BAT AGN only or ULIRG/QSO only) and of the combined sample by calculating the correlational significances between NOTE. -Column 1: galaxy name. Column 2: Pivot points in microns used for the continuum interpolation. Column 3: Integration range of the 9.7 µm silicate feature. Column 4: Total integrated flux of the 9.7 µm silicate feature. Column 5: total equivalent width for the 9.7 µm silicate feature. Column 6: S9.7 µm ; see Section 3.2.2. the observed OH velocities (v 50 and v 84 ) and the host galaxy properties (stellar masses, SFRs, specific star formation rates (sSFRs; i.e. the rate at which stars are formed divided by the stellar mass of the galaxy), and AGN fractions and luminosities. Since the spatial location of the OH emission is unknown, physical interpretations of the observed OH velocities in these cases will be ambiguous (e.g., blueshifted velocities may correspond to outflow or inflow if the OH emission region is located in front or behind the continuum source, respectively). We therefore exclude from our analysis objects in which OH is detected purely in emission. The results of our statistical analyses on all objects with either redshifted or blueshifted absorption profiles are listed in Table 7 . Figure 6 shows the distributions of velocities derived from both the OH absorption and emission line features (v 50 (abs), v 84 (abs), v 50 (emi), and v 84 (emi), as defined in Section 3.1.3 and listed in Table 3 ). In V13, we adopted Rupke et al. (2005c) 's conservative definition of an outflow as having an OH absorption feature with a median velocity (v 50 ) more negative than −50 km s −1 . Similarly, we can define an inflow as having an OH absorption feature with a median velocity (v 50 ) more positive than 50 km s −1 . This cutoff is used to avoid con-tamination due to systematic errors and measurement errors in wavelength calibration, line fitting (see Section 3.1.3), and redshift determination. We find that only two objects in our BAT AGN sample meet this outflow criterion, and just barely: NGC 7172 and NGC 7479 (both have v 50 = −51 km s −1 ). The presence of a significant blue wing in the absorption profile of OH 119 µm in NGC 7479 with v 84 = −658 km s −1 adds considerable support to this interpretation. An extended blue wing with v 84 < −300 km s −1 may also be present in the OH absorption profile of IC 5063, NGC 5506, and NGC 7172, although these detections are more tentative than in NGC 7479. In contrast, seven objects have OH absorption features with median velocities larger than +50 km s −1 : Centaurus A, Circinus, NGC 1125, NGC 3079, NGC 3281, NGC 4945, and NGC 7582. The clear detection of an inverted P-Cygni profile in Circinus provides unambiguous evidence for the presence of an inflow in this object. The inverted P-Cygni profiles in Centaurus A and NGC 3281 are much less secure. We return to these objects in Section 5. Figure 7 , Figure 8 , and Figure 9 plot the OH velocities (v 50 and v 84 ) as a function of the stellar masses, star formation rates, and specific star formation rates. If we consider our two samples individually, a visual inspection of these plots does not show a correlation between these properties. However, once the samples are combined we see a negative correlation between the observed OH velocities and the stellar mass or star formation rate of the galaxy (i.e. galaxies with larger stellar masses or star formation rates exhibit more negative v 50 and v 84 values). The strengths of these correlations are quantified in Table 7 . No obvious trend is seen with sSFR for the combined sample. These results remain quantitatively the same if instead of using the global star formation rates we use the star formation rates from the central spaxel (scaled by the ratio of the continuum flux from the central spaxal to that of all 25 spaxels, as listed in column (8) of Table 2 ). Figure 10 plots the OH velocities (v 50 and v 84 ) as a function of the AGN fractions α AGN , where α AGN is derived from the f 30 / f 15 continuum flux density ratios. As described in V13, ULIRGs/PG QSOs with dominant AGN (α AGN ≥ 50%) appear to have larger negative velocities than ULIRGs/PG QSOs with dominant starbursts (α AGN ≤ 50%), but a K-S test between velocity distributions of dominant AGN and dominant starburst systems indicated no statistically significant difference. A K-S test on the combined BAT AGN and ULIRG + QSO sample also does not show a significant trend between the measured OH velocity and AGN fraction. Figure 11 shows the OH velocities (v 50 and v 84 ) versus the AGN luminosities, L AGN = 10.5×L 14−195keV for our BAT AGN sample and L AGN = α AGN L BOL for the ULIRG/QSO sample; see Section 2.3. A correlation between these quantities is not observed in the BAT AGN sample, but clear trends are seen in the ULIRG/QSO sample and in the combined sample (see Table 7 ). Objects with log L AGN /L 11.5 show no evidence for fast outflows. This suggests that AGN of lower luminosities are not able to drive significant molecular winds. Figure 3 . The data points joined by a segment correspond to F14394+5332 W and E. The smaller symbols have larger uncertainties (values followed by double colons in Table 3) . ure 8 and Figure 11 ). This corresponds to an outflow detection rate of (6%) 24%, if we take into account that this search for outflows was possible only in the 17 sources with OH 119 µm in absorption. This outflow detection rate is significantly smaller than that found in ULIRGs (∼70%). We note, however, that outflow detection may be easier in the ULIRGs due to their higher gas fractions. NGC 7479 is the best case for an outflow in our sample of BAT AGN. NGC 7479 is a barred galaxy with the faint broad line emission at Hα but not at Hβ of a Seyfert 1.9 galaxy (Véron-Cetty & Véron 2006). To quantify the uncertainty of the OH blue-wing detection in NGC 7479, we have refit the continuum for this object with a third order polynomial and then refit the OH doublet via the method outlined in Section 3.1.3. Although we find a shift in the velocities measured with this different continuum (v 50 (abs) = −45 km s −1 and v 84 (abs) = −513 km s −1 ), this shift (a measure of the error in our velocity estimates) is not large enough to account for the location of NGC 7479 in Figure 11b . The origin for the high outflow velocity in NGC 7479 may lie in its unusually high far-infrared surface density (Lutz et al. 2015) . The high wind velocity observed in NGC 7479 may thus be due to its unusually high SFR surface density (e.g. Diamond-Stanic et al. 2012 ). However, we cannot exclude the possibility that the OH outflow in NGC 7479 is driven by the radio jet detected by Laine & Beck (2008). NOTE. -Column 1: galaxy name. Column 2: Pivot points in microns used for the continuum interpolation. Column 3: Integration range of the 9.7 µm silicate feature. Column 4: Total integrated flux of the 9.7 µm silicate feature. Column 5: total equivalent width for the 9.7 µm silicate feature. Column 6: S9.7 µm ; see Section 3.2.2.
NGC 5506 is an edge-on disk galaxy optically classified as a Seyfert 1.9 galaxy, just like NGC 7479. In the very hard X-ray regime, NGC 5506 is one of the most luminous and brightest Seyferts in the local universe (L 14−195 (Roche et al. 1984) suggest that the nuclear region of NGC 5506 within 5 arcsec is powered by highly obscured AGN activity with little starburst activity. The OH 119 µm line profile of NGC 5506 shows a very broad, secondary gaussian component, suggestive of an outflow (see Figure 2 ), but the velocities of this component are uncertain (see Table 3 ). Interestingly, the optical forbidden emission lines of NGC 5506 also exhibit distinct blue wings extending to −1000 km s −1 (Veilleux 1991a,b,c) , giving credence to the idea that a fast outflow is indeed present in this object.
IC 5063 is a massive (M * ≈ 10 11 M ) early-type galaxy which hosts a powerful double-lobed radio source (P 1.4GHz = 3 × 10 23 W Hz −1 ). The presence of this strong radio source is contrary to the weakly collimated jets found in the BAT AGN of Middelberg et al. (2004) . Observations of high velocity (∼ 600 km s −1 ) warm molecular hydrogen gas in the western lobe of IC 5063 suggests that molecules may be shock-accelerated by the expanding radio jets . Thus, the presence of this powerful jet may explain the additional boost observed in the (uncertain) outflow velocity v 84 .
NGC 7172 NOTE. -Column 1: quantities considered for the statistical test. Column 2: number of objects in which OH 119 µm is detected. Column 3: Spearman rank order correlation coefficient. Column 4: null probability of the Spearman rank order correlation coefficient. Column 5: Kendall's correlation coefficient. Column 6: null probability of Kendall's correlation. Column 7: Pearson's linear correlation coefficient. Column 8: Two-tail area probability of Pearson's linear correlation. Null probabilities 10 −3 (shown in bold-faced characters) indicate statistically significant trends. Figure 3 . The data points joined by a segment correspond to F14394+5332 E and W. The smaller symbols have larger uncertainties (values followed by double colons in Table 3) The black vertical line indicates the approximate location of the Main Sequence of star-forming galaxies due to incomplete sampling of the rotation curve rather than a molecular outflow.
This last object emphasizes the fact that the poor spatial resolution of Herschel makes the interpretation of the OH NOTE. -Column 1: quantities considered for the statistical test. Column 2: number of objects in which OH 119 µm is detected in either redshifted or blueshifted absorption. Column 3: Spearman rank order correlation coefficient. Column 4: null probability of the Spearman rank order correlation coefficient. Column 5: Kendall's correlation coefficient. Column 6: null probability of Kendall's correlation. Column 7: Pearson's linear correlation coefficient. Column 8: Two-tail area probability of Pearson's linear correlation. Null probabilities 10 −3 (shown in bold-faced characters) indicate statistically significant trends. spectra challenging. We have tried to err on the side of being cautious by utilizing a centroid velocity threshold of −50 km s −1 and/or the detection of blue wings with v 84 < −300 km s −1 . The Herschel data are not always sensitive to smallscale winds. Indeed, small-scale molecular winds are known to exist in some of our sources. For instance, García-Burillo et al. (2014) detect AGN-driven CO(3-2), CO(6-5), HCN(4-3), HCO + (4-3), and CS(7-6) outflows in NGC 1068 on spatial scales of ∼ 20 − 35 pc (∼ 0.3 − 0.5 ), while OH is observed purely in emission in the Herschel data and is therefore ambiguous regarding the existence of a large-scale outflow until a full analysis of the velocity field is carried out. Additionally, molecular outflows (or inflows) may be present, but not centered on the central spaxel. For example, Herschel observations of OH 79, 84, and 65 µm, as well as HCN suggest the existence of a spatially resolved outflow outside of the central spaxel in NGC 3079 even though the central spaxel apparently displays an OH inflow. A detailed discussion of these objects is outside the scope of this work, but these issues will be addressed in a future paper.
Driving Mechanisms of Molecular Outflows
Correlations between the observed OH outflow velocities and the stellar masses, star formation rates, and AGN luminosities of the host galaxies can shed light upon the physical mechanisms responsible for driving molecular winds. There are good reasons to believe that energy and momentum injec- Table 3) tion from star formation activity plays a role in driving massive, galactic-scale outflows. Previous studies (e.g. Schwartz & Martin 2004; Rupke et al. 2005c; Martin 2005; Weiner et al. 2009; Cicone et al. 2014) have shown the existence of a positive trend between SFRs and outflow velocities. Curiously, V13 found no such trend in their ULIRGs + QSO sample. It appears, as V13 surmised, that the lack of a trend between these quantities was due to the limited range in SFR of the V13 sample, which spans only ∼ 2 dex. As seen in Figure 8 , when the BAT AGN are combined with the ULIRGs of V13, the sample spans a range ∼ 3 dex in SFR, and a positive correlation between outflow velocities and SFRs becomes apparent.
Positive correlations between stellar masses and outflow velocities in the neutral and ionized phases of the ISM have also been reported in the literature (e.g Rupke et al. 2005c; Martin 2005; Weiner et al. 2009 ). V13 did not see this trend in the molecular data of their ULIRG + QSO sample, but again attributed this negative result to the small range in stellar masses of their sample (∼ 1 dex). Our BAT AGN + ULIRG + QSO sample now extends over a stellar mass range of ∼ 2 dex and reveals a significant trend (see Figure 7) . However, note that this trend may be of secondary origin since a positive correlation is well known to exist between stellar mass and SFR in galaxies, both locally (e.g. 0.015 ≤ z ≤ 0.1; Elbaz et al. 2007; Renzini & Peng 2015) and at high redshift (e.g. 0.7 < z < 1.5; Rubin et al. 2010; Whitaker et al. Table 3) 2014) − the so-called Main Sequence of star-forming galaxies. V13 reported a weak trend between wind velocities (v 50 and v 84 ) and AGN fractions in their ULIRG sample. They cautioned that the correlation could be merely an obscuration effect where both the AGN and central high-velocity outflowing material are more easily detectable when the dusty material has been swept away or is seen more nearly faceon. Indeed, by adding our BAT AGN sample to the ULIRG sample, we find that this weak correlation disappears. AGN fractions are thus not a good predictor of molecular outflows. On the other hand, a convincing causal connection was presented in V13 between AGN luminosities and molecular outflow velocities with a possible steepening of the relation above log(L break AGN /L ) = 11.8 ± 0.3. Our results do indeed strongly suggest that at higher AGN luminosities (log(L AGN /L ) 11.5) the AGN dominates over star formation in driving the outflow. At lower luminosities (log(L AGN /L ) 11.5) the AGN may not have the energetics required to drive fast molecular winds.
Statistically, the correlation between wind velocity and AGN luminosity is stronger than the correlation between wind velocity and SFR (see Table 7 ). However, while the AGN may be the dominant source for driving the winds observed in our sample, it is clear that SFR also plays a role in driving these winds. The presence of an AGN seems to boost the observed velocity over that which would be observed in purely star forming systems (Cicone et al. 2014) , although large scatter is observed (see Figure 11 ). This scatter may have multiple origins: (1) If the outflow is not spherically symmetric, projection effects will produce scatter in the observed velocities.
(2) The efficiency to entrain material in the outflow depends on several complex factors associated with the acceleration mechanisms and the multi-phase nature of these processes. For instance, if radiation pressure is the dominant mechanism driving the outflow, radiative transfer effects are probably important so that not all of the OH-detected gas is "seeing" the same radiation field and therefore not experiencing the same radiation force. Similarly, if the dominant driving mechanism is ram pressure of a fast diffuse medium on dense cloudlets, one might expect to observe a range of velocities depending on the characterisics (e.g., sizes and densities) of the cloudlets entrained in the flow and their survival timescales. (3) The AGN luminosity is measured from the 14 -195 keV flux and therefore represent the current value of the AGN luminosity. In contrast, the observed outflow was likely produced ∼ 1 to several ×10 6 years ago based on the measured OH velocities and inferred outflow sizes (≤ 1 kpc; Sturm et al. (2011); ). AGN variability may therefore cause considerable scatter in Figure 11 .
Inflows
Seven objects (Centaurus A, Circinus, NGC 1125, NGC 3079, NGC 3281, NGC 4945, and NGC 7582) have OH absorption features with median velocities larger than 50 km s −1 , corresponding to an inflow detection rate of ∼40%. By far the best case for inflow in our sample is Circinus where OH 119 µm shows an inverted P-Cygni profile. Inverted P-Cygni profiles are also tentatively detected in Centaurus A and NGC 3281.
Interestingly, previous searches for neutral-gas (Na I D) outflows/inflows in IR-faint Seyfert galaxies have also shown distinctly higher detection rates of inflows than outflows. Specifically, in an analysis of 35 IR-faint Seyferts (10 9.9 < L IR /L < 10 11.2 ), Krug et al. (2010) reported an inflow detection rate of ∼ 37% and an outflow detection rate of only ∼ 11%. These numbers are similar to those derived here, and considerably different from those measured in (U)LIRGs using OH (∼ 10%; V13) and Na I D (e.g. ∼ 15% inflow detection rate for 78 starbursting galaxies with log(L IR /L ) = 10.2 − 12.0; Rupke et al. 2005b,c) . The origin of this difference is unknown. The fast winds in (U)LIRGs may disturb the neutralmolecular gas and prevent it from infalling to the center. On average, IR-bright sources are also richer in gas and dust than IR-faint galaxies. This material may be masking the central regions where inflow is taking place.
5.3. The 9.7 µm Silicate Feature The analysis of the strength of the S 9.7 µm feature can provide insight into the mechanism responsible for the excitation of OH 119 µm observed in our sample. As seen in Figure 5 , the comparison of the OH 119 µm equivalent width, EW OH , and the strength of the silicate feature, S 9.7 µm , implies a rather tight connection between OH gas and mid-infrared obscuration (a correlation is also found between OH 65 µm and S 9.7 µm ; see also González-Alfonso et al. (2015) ). The clear trend of deeper OH 119 µm absorption and fainter OH 119 µm emission with increasing silicate obscuration (more positive values of S 9.7 µm ) suggests that OH 119 µm emission is strongly affected by the obscuring geometry. Our results expand on those of V13 and S13 who found a similar trend with OH equivalent width and the strength of the 9.7 µm feature among ULIRGs. S13 argue that the OH 119 µm emission region often lies within the buried nucleus and that radiative excitation is the dominant source of OH 119 µm emission. In reality, the geometry of the silicate obscuration and the source of the OH 119 µm emission may be more complex. Figure 12 plots the total equivalent width of OH 119 µm as a function of S 9.7 µm and distinguishes between AGN spectral type for each object. Note that objects classified as LINERs have been excluded from this plot due to the ambiguous energy source in these objects (Sturm et al. 2006) . None of the Type 1 galaxies (BAT AGN or ULIRGs) show a strong silicate absorption (S 9.7 µm 1.5). Interestingly, we see that OH 119 µm for some Type 2 BAT AGN and ULIRGs is observed in emission (EW OH < 0 km s −1 ) while the silicate feature, S 9.7 µm , is seen in absorption. It is possible that the OH 119 µm emission region is not nuclear, but is instead distributed throughout a circumnuclear starburst where the number density (n(H 2 ) ∼ a few times 10 5 cm −3 ), temperature (∼ 100 K), and OH abundance (X(OH) ∼ 2 × 10 −6 ) are sufficient for collisional rather than radiative excitation of the upper level of OH 119 µm (e.g. NGC 1068; ). Until we examine in detail all 5 × 5 spaxels of the PACS data, the location of the OH emission in our objects will remain unclear. This type of analysis can be done in just a few select objects; this will be discussed in a future paper.
Determining the origin of the silicate feature is also a challenge. The dust responsible for this feature may reside in the AGN torus, or on larger scale in the disk of the host galaxy, or some combination of these two. Figure 13 plots the ratio of the semi-minor and semi-major axes (a proxy for the inclination of the host galaxy disk) as a function of S 9.7 µm for BAT AGN. We have excluded the ULIRG/PG QSO sample from this particular analysis because these objects are undergoing or have undergone a major merger, and therefore, do not have a well-defined galactic plane or inclination. Visual inspection of Figure 13 suggests a weak trend between the inclination of the BAT AGN host galaxy and the depth of the 9.7 µm silicate feature. First, we see that OH for nearly face-on hosts (b/a 0.8) is seen only in pure emission and the strength of S 9.7 µm is weak. Second, we find that nearly edge-on galaxies show the broadest range of silicate absorption strengths, including the most extreme case of NGC 4945. However, the lack of a strong trend between inclination and S 9.7 µm strength suggests that the dust responsible for the 9.7 µm silicate feature is located not only in the plane of the host galaxy, but also in the nuclear torus. Our results are qualitatively consistent with Goulding et al. (2012) , who invoke a clumpy torus paradigm of many individual optically thick clouds (Nenkova et al. 2002 (Nenkova et al. , 2008 and suggest that deeper silicate features (S 9.7 µm 0.5) are due to dust distributed at radii much larger ( pc) than that predicted for a torus.
CONCLUSIONS
We present the results of our analysis of Herschel/PACS spectroscopic observations of 52 nearby (d < 50 Mpc) BAT AGN selected from the very hard X-ray (14-195 keV) Swift-BAT Survey of local AGN. We also include in our analysis the Herschel/PACS data on 38 ULIRGs and 5 PG QSOs from V13. The depth of the silicate feature at 9.7 µm feature in -Total (absorption + emission) equivalent widths of OH 119 µm as a function of the apparent strength of the 9.7 µm silicate feature relative to the local mid-infrared continuum. Note that S 9.7 µm is a logarithmic quantity and can be interpreted as the apparent silicate optical depth. The strength of this absorption feature increases to the right. Also note that objects classified as LINERs have been excluded from this plot. Filled markers refer to Type 1 and open markers refer to Type 2. Blue squares and red circles represent BAT AGN and ULIRGs/PG QSOs, respectively. Vertical lines represent objects in which OH was not detected. Horizontal lines represent objects with a null S 9.7 µm detection. Dotted lines and dash-dotted lines refer to Type 1 and Type 2, respectively. Blue and red lines indicate BAT AGN and ULIRGs/PG QSOs, respectively. -Ratio of the semi-minor axis to the semi-major axis (a proxy for the inclination of the host galaxy disk) as a function of S 9.7 µm for the BAT AGN sample. Squares, triangles, and circles represent BAT AGN in which OH is observed purely in absorption, purely in emission, composite absorption/emission, respectively. Diamonds represent objects in which OH was undetected. Filled points and dash-dotted lines indicate Type 1 while open points and dotted lines indicate Type 2 AGN. Horizontal lines represent objects with a null 9.7 µm silicate feature detection. all these objects is measured from archival Spitzer/IRS data. Our combined BAT AGN + ULIRG + QSO sample covers a range of AGN luminosity and SFR of 3 dex and ∼ 3 dex, respectively. The main results from our analysis are:
1. The OH 119 µm feature is detected in 42 of the 52 objects in our BAT AGN sample. Of these detections, OH 119 µm is observed purely in emission for 25 targets, purely in absorption for 12 targets, and absorption+emission composite for 5 targets.
2. Evidence for molecular outflows (absorption profiles with median velocities more blueshifted than −50 km s −1 and/or blueshifted wings with 84-percentile velocities less than −300 km s −1 ) is seen in only four objects (NGC 7479, NGC 5506, NGC 7172, and IC 5063), corresponding to 24% of all targets where this search for outflows was possible. This outflow detection rate is significantly smaller than that found in ULIRGs by V13 (∼70%). The best case for outflow is NGC 7479, an object with one of the highest infrared surface densities among our BAT AGN.
3. We find evidence for molecular inflows (absorption profiles with median velocities more redshifted than 50 km s −1 ) in seven objects (Circinus, NGC 1125, NGC 3079, NGC 3281, and NGC 4945), corresponding to an inflow detection rate of ∼40%, considerably higher than the rate measured among ULIRGs (∼10%) but similar to the detection rate of neutral-gas (Na I D) inflows among IR-faint Seyfert galaxies. By far the best case for OH inflow among our BAT AGN is Circinus, where OH 119 µm shows a distinct inverted P-Cygni profile.
4. The positive correlation between OH velocities and AGN luminosities reported in V13 is strengthened in the combined sample, but it is not seen in the BAT AGN sample. This suggests that luminous AGN play a dominant role in driving the fastest winds, but stellar processes will dominate when the AGN is weak or absent.
5. We confirm that the absorption strength of OH 119 µm is a good proxy for dust optical depth in these systems. Our findings are consistent with most, but not all, of the OH 119 µm emission originating near the AGN. Spatially resolved OH emission is seen in a few objects in our sample (e.g., NGC 1068) and may originate from a circumnuclear starburst where the number density and temperature are sufficiently high to collisionally excite the upper level of OH 119 µm.
6. A comparison of the strength of the 9.7 µm silicate feature with the inclination of the host galaxy disk and spectral type of the AGN confirm earlier results that the dust responsible for this feature is located not only in the nuclear component, but also in the disk of the host galaxy.
Support for this work was provided by NASA through Herschel contracts 1427277 and 1454738 (M.S., S.V., and M.M. -Mid-infrared (5-37µm) spectra used to measure S 9.7 µm . The dashed line is the continuum calculated from the cubic spline interpolation fitted to the pivot points shown as black dots. Red dots show fcont (9.7 µm) (located on dashed continuum line) and f obs (9.7 µm) (located on the solid black line or the observed flux density). The blue line shows the integration range used to calculate the flux and total equivalent width of the 9.7 µm silicate feature (see Table 4 and Table 5 ).
(Figures of all MIR spectra are available in the online journal. A portion is shown here for guidance regarding form and content).
